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FOREWORD

Throughout its history the mortar has been a critical support weapon for
the infantry. 1Its use has enabled heavier fire to be placed upon enemy
targets than that afforded by traditional small arms alone. However, mortar
craining in the U.S. Army presently suffers from resource restrictions, making
it essential to identify the most efficient and effective training procedures
possible. In support of the U.S. Army Infantry School, the U.S. Army Research
Institute conducted a training effectiveness analysis of institutional and
unit mortar training. One major problem identified in this analysls was the
need for an exportable Fire Direction Center (FDC) training course for units.
Thus, the present research product was developed co provide a unit FI'C training
program for the 8lmm mortar.

EDGA.: M. .JOHNSON
Technycal Director
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UNIT FIRE DIRECTION CENTER TRAINING PROGRAM
FOR THE 81MM MORTAR

INTRODUCTION

Throughout its history the mortar has been a critical support weapon for
the infantry. 1Its use has enabled heavier fire to be placed upon enemy
targets than that afforded solely by traditional small arms. However, mortar
training in the U.S. Army presently suffers from resource restrictions,
making it essential to identify the most efficient and effective training
procedures possible. Accordingly, the U.S. Army Infantry School (USAIS) has
initiated research to improve the training effectiveness of mortar courses,
procedures, and training materials. In support of the USAIS, the Fort Benning
Field Unit of the U.S. Army Research Institute (ARI) conducted a mortar
training effectiveness analysis to identify both short and long range possible
1mprovements.l

A major finding of this training effectiveness analysis was that unit
training in Fire Direction Center (FDC) procedures needs to be improved.

The FDC component of the indirect fire team is concerned with the task of
converting calls for fire into proper fire commands, that when applied to the
guns, will help insure the timely delivery of accurate mortar fire. It

appeared from this analysis that the greatest varlability in a unit’s ability

i

to deliver mortar fires is largely related to the performance of its FDC

-
TN,

personuel. Further, institutional training for FDC computing tasks, most of

which are Skill Level 2 tasks, is generally unaviilable to most FDC computers

B T

lFusha, J. E., Renn, A« N., & Thompson, T. J. (1984). Trainivp effectiveness
analysis: Status of institutional and unit mortar training (ARI Research
Report 1367). Alexandria, VA: U.S. Army Research Institute for the BRehavioral
and Social Sciences.
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(grades E-4 or E-5). The first opportunity for institutional mortar training
is the Basic Non-Commissiored Officer Course (BNCOC), designed to develop a
section leader competent 1in critical Skill Level 3 tasks. Due to an apparent
lack or ineffectiveness of unit FDC training, BNCOC instructors have been
required to place greater emphasis on the prerequisite Skill Level 2 tasks.
As a result of this training effectiveness analysis, it was recommended that

an exportable training course be designed and implemented to insure that the

necessary Skill Level 2 FDC expertise could be developed at the unit level.
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DEVELOPMENT OF A UNIT 81MM MORTAR FDC TRAINING PROGRAM

All USAIS institutional training programs that incl .~ instruction in
Skill Level 2 mortar tasks were reviewed as a basis for the development of a
unit FDC training program for the 81lmm mortar. Programs included in this
review were BNCOC, the Advanced Non-Commissioned Officer Course (ANCOC), and
the Infantry Mortar Platoon Course (IMPC). Due to its comprehensiveness and
high level of instructional quality, the FDC portion of IMPC and ANCOC was
selected as the model for the design of the unit program. The FDC portion of
IMPC and ANCOC is taught by the FDC Branch of the Mortar Division of the
Weepons, Gunnery, and Maintenance Department (WGMD) of USAIS. Their FDC
training program for the 8lmm mortar contains two segments. Basic tasks are
taught in FDC Procedures I, while advanced tasks are taught {n FDC Procedures
11.

During FDC Procedures I, instruction is presented on the use of the Ml6
plotting board as either an observed, modified observed, or surveyed firing
chart, based upon the type of target information in the call for fire.
Students also laarn to record ballistic meteorological (MET) messages,
determine and apply MET and registration corrections, and develop appropriate
range safety data. Instruction is presented situationally, in that studentis
are required to manipulate the plotting board and to use associated equipment.
Training periods are reinforced with team drills in which students perform
techniques and procedures taught previously. During team drill exercises,
students are allowed to work together and {nstructors arc avallable to provide
needed assistance. Following FDC P.ocedures 1, a performance egamination is

administered.




During FDC Procedures II, instruction is presented on the computation cf
firing data for area targets, illumination missions, split section operations,
final protective fires, and smoke missions. The instructional format parallels
that in FDC Procedures I, with students conducting step-by-step plotting board
manipulation under the direction of instructor personnel. Reinforcement
training is accomplished through the use of team drills. Following a live-fire
exercise, a performance examination is administered.

The unit FDC training program for the 8lmm mortar was developed jointly
with the Mortar Division of WGMD. Their institutional FDC training program
for the 8lmm mortar was reorganized to provide a greater degree of standardi-
zation from class to class and from instructor to instructor. In conjunction
with this instructional reorganization, the exportable unit training package
was developed. Although highly similar to the {nstitutional program in terms
of course content, the unit program was designed for an FDC section chief to
use in training his FDC computers in all aspects of FDC operations. Detailed
lesson outlines were written for the unit nrogram that include discussion
questions, specific exampies of computirg problems, and supporting visual
training aids. Covering all basic FDC tasks, the lesson outline of Fire
Direction Center Proceduras | is contained in Appendix A. The lesson outline
of Fire DPirection Center Prucedures 1lI, covering advanced FDC tasks, is
contained in Appendix B. Paper copies of the supporting vu-graphs for both

lessons are contained in Appendix C.

In order to evaluate the performance of unit FUC computers, c¢xaminations
i liave been included in the package that can be administered following FDC

L Procedures 1 (see Appendix D) and FI Procedures 1l (see Appendix E). In
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addition, a "Notes to Trainers" section was written to introduce unit {in-
structors to the program and to puide them in its implementation (see Appendix
F). This section discusses the purpose, scope, and conduct of training.

While the entire program includes 44 hours of instruction, training can be
conducted on a task-by-task basis as a unit’s training schedule permits.
Training materials required for instruction are also listed, as are a wide

variety of existing materials that can be used for reinforcement training.
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PROGRAM UTILIZATION

o The unit FDC training program for the 8lmm mortar incorporates approved

institutional training objectives and standards of the USAIS (as proponent).

,f While the institutional version of the FDC program was implemented within IMPC
gﬁ and ANCO” in January of 1984, the unit version has been submitted to the USAIS
; for approval. If adopted, with subsequent distribution to Infantry unity

? Army-wide, it is expected that two primary benefits will accrue as a result of
i program utilization. First, it should drastically reduce the amount of time

? needed by unit trainers for lesson planning and preparation. And secondly, it
:E should increase the level of standardization in FDC tralning across units.

1
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APPENDIX A

FIRE DIRECTION CENTER PROCEDURES I: LESSON OUTLINE

I. INSTRUCTIONAL INTENT: Most soldiers have completed mechanical (gunnery)
training and forward observer (FO) instruction. This 1is the first of two
blocks of instruction in Fire Direction Center (FDC) procedures for the 8lmm
mortar. Soldiers will receive instruction and practical exercises in basic
81mm mortar fire direction control. It will be followed by instruction in
advanced 8lmm mortar FDC procedures. The training objectives of each block of
instruction will be tested prior to additional instruction.

II. TRAINING OBJECTIVES: As a result of this instruction, the student
must accomplish the following training objectives:

A. TASK: Inventory FDC equipment used as the primary means to control
the fires of the 8lmm mortar.

CONDITION: Given a computer’s record, firing data sheet, and
FDC equipment which may or may not be complete.

STANDARD: Identify all components of tﬁe 8lmm mortar FDC equipment,
and specify missing items, if any. (IAW Chp 15, FM 23-91)

B. TASK: Compute data on observed firing chart.

CONDITION: Given an M16 plotting board, a call-for-fire, a com-
puter’s record, a tabular firing table, subsequent FO corrections, map of area,
protractor, and data sheet.

STANDARD: Prepure the M16 plotting board as an observed firing
chart, record, and analyze the call-for-fire; fill out the FDC order; complete
the heading information on the computer’s record; record the initial fire
commands; process subsequent corrections; determine deflection to nearest
one mil and range to nearest 25 m; select the correct charge and elevation;
and conduct fire missions using zrid, shift, and polar methods of target
location. (IAW Chp 15, FM 23-91)

C. TASK: Compute firing data using the M16 plotting board as a modified
observed firing chart.

CONDITION: Given either the mortar location or target location
within 10 m; an M16 plotting board; a map with situation overlay; a computer’s
record, data sheet, and tabular fire table.

STANDARD: Plot the known location to the nearest 10 m and transfer
firing data from the observed firing chart; determine deflection to the
nearest 10 mils and range to the nearest 25 m; select the correct charge and
elevation; update data sheet and conduct fire missions using grid, shift, and
polar methods of target location. (IAW Chp 15, FM 23-91)

D. TASK: Perform the duties of safety officer in conjunction with
the FDC.
A-1




CONDITION: Given the right and left limit azimuth; maximum and
minimum ranges; charges and ammunition which may be fired; an 8-digit grid
coordinate for a mortar position; a range safety diagram; a mounting azimuth;
and a referred deflection.

STANDARD: The right and left limit deflections will be determined
within O mil, the charge and elevation combinations for maximum ranges must
be recorded without error and the margin data must be recorded on the range
gafety diagram IAW FM 23-91.

E. TASK: Prepare a surveyed firing chart.

CONDITION: Given an M16 plotting board, a surveyed mortar locationm,
and a surveyed target location.

STANDARD: Place a coordinate system on the M16 board, plot the
mortar and target locations to the nearest 10 m, compute the mortar target
azimuth to the nearest 1 mil. (IAW Chp 15, FM 23-21)

F. TASK: Compute a registration mission.

CONDITION: Given a computer’s record, firing tables, M16 plotting
board, and the decision to register and parallel the sheaf.

~ STANDARD: Compute initial and subsequent firing data and determine
firing data corrections (if any) for paralleliny the sheaf IAW Chp 15, FM
23-91 .

G. TASK: Determine data from a re-registration and apply corrections.

CONDITIONS: Given a registration point and a directive to re-

register and to determine the corrections to apply, FDC equipment, and firing
data sheet.

STANDARD: Determine firing data for re-registration and apply
corrections. Determine deflection to nearest one mil, range to the nearest
25 m, IAW Chp 13, FM 23-91.

He TASK: Perform the integrated function of a FDC computer in deter-
mining and applying meteorological corrections.

CONDITION: Given two messages, DA Forms 2601-1 and 3675, regis-

tration point, M16 plotting board, location of the mortars and target, and FT
81-AI-3.

STANDARD: Compute the deflection corrections within one mil and the
range corrections within one meter. Apply the corrections without error.
(IAW Chp 15, FM 23-91)

I1I. ADVANCE ASSIGNMENT: Review FM 23-91, Chapters 13, 14, and 15.
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1V. INTRODUCTION:

A. Gain Attention: Throughout history, commanders have used artillery
for their indirect fire support. However, recent studies indicate that on
future battlefields, artillery will be engaged as much as 80 percent of the
time with counter-battery and other priority missions. This weans you, the
mortarmen of the future, must be prepared to fill this void.

B. Orient Students:

l. Lesson Tie-in: All of your previous training has to do with
mechanical training or forward observer duties. Today, your training in FDC
Procedures will begin.

2. Motivation: As mortarmen, the procedures taught during this
instruction are imperative if you are to insure fast, accurate mortar fire.

3. Scope: During this instruction, you will receive instruction
on these subjects.

NOTE: SHOW VU-GRAPH #1 (FDC Basic Training Tasks)

l. Explain the subjects that will be taught in basic 8lmm mortar FDC
procedures.

NOTE: VU-GRAPH #1 OFF

2. Explain local classroom procedures and give recommendations on how to use
teamwork, study halls, and reviews to help in preparing for exams.

QUESTION: ASK FOR AND ANSWER ANY QUESTIONS.
V. BODY:

A. TASK: Inventory FDC equipment used as the primary means to control
the fires of the 8lmm mortar.

CONDITION: Given a computer’s record, firing data sheet, and
FOC equipment which may or may not be complete.

STANDARE: 1Identify all components of the 8lmm mortar FDC equipment,
and specify missing items, if any. (IAW Chp 15, FM 23-91)

TRANSITION: During the next two hours you will be shown the breakdown
of the fire direction team, their duties, and their equipment.

l. There are four types of mortars: 4.2 inch, 8lmm, 60mm and Light Weight
Company Mortars (LWCMs). We will only be concerned with the 81lmm mortar.

NOTE: SHOW VU-GRAPH #2 (The Indirect Fire Team)
2. The indirect fire team consists of three elements; they are Fire Support

Team (FIST), FDC and Guns.
A=3
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QUESTION: WHO IS THE BRAIN OF THIS FIRE TEAM? (FDC)

TRANSITION: We know that the FDC is the brain, so let’s take a closer look
at the Fire Direction Center.

NOTE: VU-GRAPH #2 OFF; SHOW VU-GRAPH #3 (Infantry Company: 8lmm Mortar
Section Fire Direction Center)

3. The Blmm mortar section’s FDC consists of four personnel: mortar section
leader (normally the Grade E-6), 2 computers (Grade E-5), and 1 radio telephone
operator (E-3).

NOTE: VU-GRAPH #3 OFF

TRANSITION: Now that we know the personnel in the FDC, lets discuss some of
their duties. .

QUESTION: WHAT ARE SOME OF THE DUTIES OF THE CHIEF COMPUTER?
NOTE: SEE SLIDE - DUTIES OF CHIEF COMPUTER
NOTE: SHOW VU-GRAPH #4 (Fire Direction Chief/Chief Computer)
NOTE: DISCUSS BRIEFLY EACH DUTY OF THE CHIEF COMPUTER
NOTE: VU-GRAPH #4 OFF
NOTE: SHOW VII-GRAPH #5 (Fire Direction Computer)
4. Here we have the duties of the Fire Direction Computer:
a. Operates the M-16 plotting board. -
b. Determines and announces deflection, charge, and elevation.
c. Determines angle T.
d. Replots targets for future reference.
e. Posts information on the M-16 plotting board.
f. Maintains data sheets.
NOTE: VU-GRAPH #5 OFF
TRANSITION: We have discussed some of the duties of the Fire Direction Chief
and the two computers, now let’s discuss the other member of the Fire Directiom
Team, the Radio Telephone Operator (RTO).
QUESTION: WHAT ARE SOME OF THE DUTIES OF THE RTO?
NOTE: SEE SLIDE - DUTIES OF THE RTO

A=4
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NOTE: SHOW VU-GRAPH #6 (Fire Direction RTO); DISCUSS EACH DUTY BRIEFLY

NOTE: VU-GRAPH #6 OFF

QUESTION: ARE THERE ANY QUESTIONS PERTAINING TO ANY INFORMATION THAT WE HAVE
COVERED?

TRANSITION: So far we have discussed the indirect fire team, the personnel,

and duties of the ¥DC. Now let us discuss the equipment that the FDC personnel
use to accomplish their mission.

NOTE: SHOW VU-GRAPH #7 (Top Half of Computer’s Record)

5. The computer’s record (DA Form 2399) is a worksheet used to record
corrections, data, and commands during a fire mission. The computer uses a
computer’s record for each mission received and fired by the FDC. Let’s
discuss the parts of the computer’s records.

A. CALL-FOR-FIRE begins every normal fire mission. It alerts the FDC
to prepare to compute firing data, and supplies the target location, Observer
Target (OT) direction, and description of the target.

B. FDC ORDER: As soon as the call-for-fire is received, the Chief
Computer has the target plotted to see that it’s within his area of respons-
ibiiity. If he decides to accept the mission, he decides how the target will
be engaged. Once he has nade his decision, he issues the FDC order to Computers
to let them know how the missjon will be conducted.

1. Mortar to Fire for Effect (FFE): Specifies which mortar will
participate in the FFE.

2. Mortar to Adjust: Tells which mortar(s) will fire during the
adiustment.

3. Method of Adjustment: Gives the number of rounds to be fired
from each adjusting mortar in each step of the adjustment, normally one round.

4. Basis for Corrections: 1Is only used on the survey chart, after
registration has been completed.

5. Sheaf Corrections: Specifies any unusual sheaf to be fired,
such as, converge-open.

6. Shell and Fuze: 18 the type of fuze and shell that will be
fired in the mission.

7. Method of FFE: Tells the number of rounds to be fired from
each mortar in the FFE.

8. Range/Lateral Spread: 1Is used only with illumination ammunition.
Mainly fired with the 4.2 inch mortar.

A-5
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9. Zone: Is fired with 4.2 inch mortar.

10. Time of Opening Fire: Tells what control the FDC is exercising
over the section, e.g., at my command (AMC) or when ready (W/R).

C. HEADING DATA: At the end of the FDC order, the Chief Computer may
announce a target number if he believes the target may be of value as a future
reference; target number is recorded in the upper right corner of the computer’s
record.

1. Vertical Interval (VI): The difference in altitude between the
mortar section and the target. The sign is plus IF the target is above the
mortars.

2. Charge/Range Corrections: The correction which must be applied
to the chart range to compensate for VI.

3. Deflection Corrections: Only used on the survey chart for
the 8lmm mortar, after registration has been completed.

4. Chart Deflection: The deflection that you read from the M16
Flotting board.

5. Chart Range: The range from the mortar to the plotted location
of the target.

6. Angle Tt The angle formed by the OT line and Gun Target (GT)
line. It is mignificant when it is 500 mils or greater, for then the observer
halves his deviation corrections.

7. Charge: The charge is read from the firing tables, by entering
the table at the range you determine from the mortar to the target.

D. ELEMENTS OF THE INITIAL FIRE COMMAND:

1. Mortar to Follow: The mortar(s) which will follow the adjusting
mortar(s) data, though not actually firing.

2. Shell and Fuze: The shell and fuze to be fired on the first
adjusting round, or if no adjustment is to be conducted, on the FFE.

3. Mortar to Fire: The mortar(s) designated to fire.

4. Method of Fire: The adjusting mortar(s) is told how many
rounds to fire, how to fire, and any special control desired. The second
line warns what type and how many rounds will be fired for effect Lf an
adjustment is conducted.

5. Deflection: The deflection which should be placed ovn the
mortar sight.

6. Charge: The charge(s) which should be cut at the mortar
section. (Number of charges on the round to be fired)
A~6
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8. DATA SECTION: The most current data for registration point and target is
recorded here; if the FO should call for a repeat of fires placed on one of
these targets, the data can be sent directly to the section. This section

congists of:
A. Target Data
B. Chart Data
C. Firing Correction
D. Firing Data
E. Intelligence
NOTE: VU=GRAPH #9 OFF
QUESTION: WHAT ARE YOUR QUESTIONS PERTAINING TO THE DATA SHEET?
TRANSITION: So far, we have covered the computer’s record and data sheet, as
part of the equipment used by the FDC. The most important piece of equipment
that the FDC uses is the M16 plotting board.
NOTE: SHOW VU-GRAPH #10 (M16 Plotting Board)

9. The plotting board consists of a rotating disk of transparent plastic and
a removable range arm, both attached to a flat grid base. Let us talk about
these parts:

A. BASE: The base is a white plastic sheet connected to a magnesium
alloy backing. On the base is printed a grid in red or green at a scale of
1:12,500.

l. The vertical center line is graduated and numbered upward
and downward from the center (pivot point) from O to 3100 m. Each small
grid square represents 50 m. To the left of the vertical center is an
alternate range scale 0 to 6000 m.

2. The index mark is the point at which deflections or
azimuths may be read to the nearest 10 mils.

3. The vernier scale is used to get greater accuracy when
reading the mils scale on the azimuth disk, it permits the operator to
read azimuth and deflection to the nearest one mil.

B. AZIMUTH DISK: The azimuth disk has a mil scale on the outer edge.
The scale is divided into 10-mil increments from 0 to 6400 and is numbered
every 100 mils; the scale increases from left to right.

C. RANGE ARM: The range arm is used when the mortar is located at the
pivot point.

NOTE: VU-GRAPH #10 OFF

A-8
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7. Time: The time setting to be placed on the round. (Illumi-
nation rounds only)

8. Elevation: This element serves two purposes: it gives the
exact elevation setting to be placed on the mortar sight, and in the absence
of controls imposed on the method of fire, it serves as the command to fire.

E. ROUNDS EXPENDED: The number and type of rounds fired is recorded in
this column.

NOTE: VU~GRAPH #7 OFF

QUESTION: WHAT ARE YOUR QUESTIONS PERTAINING TO THE TOP HALF OF THE COMPUTER’S
RECORD?

NOTE: SHOW VU~GRAPH #8 (Bottom Half of Computer’s Record)

6. Here on the bottom portion of the computer’s record you have the spaces
for the following:

A. OBSERVER CORRECTIONS: Information received from the FO is recorded
in this section.

B. CHART DATA: These are the deflection and charge read from the
plotting equipment.

C.  SUBSEQUENT COMMANDS: The items which comprise the subsequent
command are the same as those which make up the initial fire command. Commands
are transmitted to the section exactly as they appear on the computer’s
record.

NOTE: VU-GRAPH #8 OFF

QUESTION: WHAT ARE YOUR QUESTIONS PERTAINING TO THE BOTTOM HALF OF THE
COMPUTER’S RECORD?

TRANSITION: We have covered the DA Form 2399 computer’s racord; now we will
discuss another form that the FDC uses, the data sheet (DA Form 2188-R).

NOTE: SHOW VU-GRAPH #9 (Data Sheet)

7. The data sheet is uced to record and maintain up-to-date information and

firing data for targets. Some of the information that can be recorded onto
the data sheet are:

A+ Organization

B. Mortar Grid
Ce Date
D. Mounting Data

E. Observation Post (OP) Grid
A-17
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TRANSITION: Now that we have discussed the parts of the M16 Plotting Board,
how do we use it? First of all, we must know how to read for azimuths and
deflection.

10. Let’s talk about how to read an azimuth. Remember when reading an
azimuth, you read from left to right because the numbers increase from left to
right. You always read toward the index mark.

NOTE: SHOW VU-GRAPH #11 (Vernier Scale) AND VU-GRAPH #12 (Magnified Portion
of Rotating Disk) TOGETHER. USE GREASE PENCIL TO I.ABEL AZIMUTH SCALE ON
VU-GRAPH #12 FOR EACH EXAMPLE.

QUESTION: WHAT IS THE CORRECT AZIMUTH? (5135)
STEP 1. The first two numbers you read from the left of the index mark.

STEP 2. The third number you read by counting the number of 10~mil graduations
towards the index mark.

STEP 3. The fourth number you read from the vernier scale by finding one of
the 10-mil graduation marks that align with one of the one-mil graduation
marks on the right side of the vernier scale.

QUESTION: WHAT IS THE CORRECT AZIMUTH FOR THE READING? (5050)
NOTE: USE MORE EXAMPLES IF NEEDED
QUESTION: ARE THERE ANY QUESTIONS PERTAINING TO HOW TO READ AN AZIMUTH?
NOTE: VU-GRAPHS #11 AND #12 OFF
B. TASK: Compute data on observed firing chart.

CONDITION: Given an M16 plotting board, a call-for-fire, a com-
puter’s record, a tabular firing table, subsequent FO corrections, map of area,
protractor, and data sheet.

STANDARD: Prepsre the M16 plotting board as an observed firing
chart, record, and analyze the call-for-fire; fill out the FDC order; complete
the heading information on the computer’s record; record the inftial fire
commands; process subsequent corrections; determine deflection to nearest
one mil aud range to nearest 25 m; select the ccrrect charge and elevation;
and conduct fire wissions using grid, shift, and polar methods of target
location. (IAW Chp 15, FM 23-91)

TRANSITION: Now that you know how to read the M16 plotting board, let’s

discuss the type of firing charts.

NOTE: SHOW VU=GRAPH #13 (Types of Firing Charts)

LML eI TR ST LA TOTR LA DRIRYRIATA VR EATRALTER R b T



l. The three types of firing charts are:
A. The observed, which requires direction and distance.

B. Modified observed, which requires a grid coordinate to the mortar
position.

C. Surveyed, which requires the grid coordinates to both the mortar and the
registration point be known to surveyed accuracy.

NOTE: VU~GRAPH #13 OFF
Today we will work with the observed firing chart.
NOTE: REPEAT VU-GRAPH #5 (Fire Direction Computer)

2. As you now know, the computer is the brains of the outfit because he
changes the FO information into firing daeta for the guns.

NOTE: VU~GRAPH #5 OFF

3. Picture yourself in a tactical situation and your platoon has stopped and
set up.

NOTE: REPEAT VU-GRAPH #9 (Data Sheet)
4. The platoon leader informs you that you are now located at grid 994617?

NOTE: VU=GRAPH #9 OFF

S5e You now receive a call-for-fire from the FO.

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record). WRITE IN THE
INFORMATION BELOW WITH A GREASE PENCIL:

w27
FFE

GRID 976637
RADARSITE
SEC

HEQ

& RDS

W/R

NOTE: VU-GRAPH #7 GFF

6. What do you as a computer do? Fill out the FDC order.

NOTE: SHOW VU=GRAPH #14 (Map Grid System)

7. The first step is to get out the map and plot the location of hoth mortar
position and terget. Then drav a line connecting the two together; then use

your protractor and map scale to find the azimuth and the distance to the target.

NOTE: VU-GRAPH #14 OFF
A-10
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NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board)

8. Once you have the direction of fire (DOF) and distance to target from the
map, you then set up your plotting board. First, you take the direction and
round it off to the nearest 50 mils (e.g., 5660 = 5650). Next, you superimpose
the deflection scale under the mounting azimuth (e.g., 5650 = 2800); remember
to use the LARS rule (left add - right subtract). Now you index the exact
target direction and then move from the pivot point up the index line to the
target range that you measured from the map (2700 m). At this point you would
plot the target on the plotting board. Now that you have plotted the target,
you must get all the necessary data from the board. Make sure you have the
target lined up on the vertical center line and move to the top of the board
and get your initial azimuth, deflection, and chart range.

NOTE: VU-GRAPH #10 OFF

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)

9. Once you have this information, you must record it on the computer’s
record, initial azimuth (5660) goes in time block, chart deflection (2790) in
chart deflection block, and chart range (2700) in chart range block. Next you
need to find the charge.

NOTE: VU-GRAPH #7 OFF

NOTE: SHOW VU-GRAPH #15 (Charge vs. Range)

10. In order to find the charge, we must use the firing tables and we must
also use the minimum charge that will reach our target. To make this easy,
turn to page XXXIX in the firing tables. Once you have determined the

charge (chg 5), you then go to that part of the firing tables.

NOTE: VU=-GRAPH #15 OFF

NOTE: SHOW VU-GRAPH #16 (Firing Table: Charge 5)

When you get to the right charge, you then find the range that you are firing
(rng 2700) and go to column 2 to get your elevation (elv (0988).

NOTE: VU-GRAPH #16 OFF

TE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)

Now you have your data to fill out and sc¢nd your initlal fire command. Martar
to follow (Sec), Shell and Fuze (HEQ), Method of Fire (4 rounds). Deflection
(2790), Charge (5), Elevation (0988).

NOTE: VU-GRAPH #7 OFF

Once the FO observes the round, he will then send you back more information.

A-11
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NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)

The information that he sends you will go on the bottom of the computer’s
record in the spaces provided. (EOM tgt destroyed. Mark tgt as CD0020.)

NOTE: VU-GRAPH #8 OFF

Once the mission has ended, there are certain things left for the computer
to do.

NOTE: REPEAT VU=-GRAPH #10 (M16 Plotting Board)

First, you must mark the target on your board; you do this with a hollow cross.
NOTE: VU-GRAPH #10 OFF
NOTE: REPEAT VU=-GRAPH #9 (Data Sheet)

The last thing the computer does is update the data sheet; that is, take
all the information on the computer‘s record and put it in the appropriate
blocks on the data sheet. (Fill out data sheet.)

NOTE: VU=GRAPH #9 OFF
Give students a 10-minute break.

TRANSITION: There are three methods of target location: grid missionm,

shift mission, and polar mission. You have just completed the grid mission,
using an observed firing chart. During the next hour we will plot, shifting
from a known point, with an observed firing chart.

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record). TELL STUDENTS
TO COPY DOWN THE CALL-FOR~FIRE.

w27

P/¥

SHIFT

CD0020

DIR 35860

R300

=300

PLT ASSY AREA

B

TALK STUDENTS THROUCH FILLING OUT THE FDC ORDER

SEC

f2

1M

HEQ IN ADJ
PROX IN FFE
5 RDS

w/r

E: VU-GRAPH #7 OFF
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NOTE: SHOW VU-GRAPH #17 (Determining Initial Data: Shift Mission)

These are the procedures you use to compute a shift mission.

NOTE: EXPLAIN PROCEDURES

NOTE: VU-GRAPH #17 OFF

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board)

NOTE: TALK STUDENTS THROUGH THESE PROCEDURES USING THE M16 PLOTTING BOARD
ROTE: VU-GRAPH #10 OFF

NOTE: REPRAT VU-GRAPH #7 (Top Half of Computer’s Record)

QUESTION: WHAT IS THE INITIAL CHART DEFLECTION? (2687) AND INITIAL A2? (5763)

QUESTION: WHAT IS TEE CHART RANGE, CHARGE, AND ELEVATION? (RNG 2375, CHG &,
AND ELV 0922)

NOTE: VU-GRAPH #7 OFF
NOTE: SROW VU-GRAPH #18 (Angle "T") AND EXPLAIN PROCEDURES
SEC
HEQ
2
1RD
S RDS
PROX IN FFE
2687
4
0922
NOTE: VU-GRAPH #18 OFF
¢ REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)
¢ COMPLETE INITIAL FIRE COMMAND WITH STUDENT
TE: VU-GRAPH #7 OFF
11. The FO sends his correction + 100.
NOTE: REPEAT VU-GRAPH /8 (Bottow Half of Computer’s Record)
NOTE: VU=CRAPH #8 0. F

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board) AND MAKE CORRECTION WITH THE
STUDENTS.

E: VU-GRAPH #10 OFF; REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)
A-13
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QUESTION: WHAT IS THE DEFLECTION AND RANGE? (DEF 2686, RNG 2475)
QUESTION: WHAT IS THE SUBSEQUENT COMMAND?
DEF 2686
CHG 5
ELV 1077
12. The FO gends his correction. 50 FFE
NOTE: VU=GRAPH #8 OFF

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board) AND MAKE CORRECTION WITH
STUDENTS

NOTE: VU=GRAPH #10 OFF; REPEAT VU-GRAPH #8 (Bottom Half of the Computer’s
Record)

QUESTION: WHAT IS THE DEFLECTION AND RANGE? (DEF 2687, RNG 2425%)
QUESTION: WHAT IS THE SUBSEQUENT COMMAND?

SEC

5 RDS
PROX
DEF 2687
CHG 4
ELV 0875

Once the FO observes the round, he will then send you back more information.

The information that he will send you will go on the bottom of the computer’s
record in the spaces provided. (EOM EST 20X CAS, MARK TGT CP0021.)

NOTE: VU=GRAPH #8 OFrF
Once your board is updated, you update your data sheet.

NOTE: REPEAT VU-GRAPH #9 (Data Sheet)

NOTE: DEMONSTRATE HOW TO FILL OUT THE DATA SHEET.

QUESTION: WHAT ARE YOUR QUESTIONS PERTAINING TO A SHIFT FROM A KNOWN POINT
MISSION?

QUESTION: BEFORE MAKING A CORRECTION, WHAT 1S THE FIRST STEP? (INDEX THE
OBSERVER DIRECTION)

NOTz: VU-GRAPH #9 OFF
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NOTE: 10 minute break.

TRANSITION: During the next two hours we will cover Mark Center Sector (MCS)
and shift from MCS.

NOTE: REPEAT VU-GRAPH #9 (Data Sheet)

NOTE: HAVE STUDENTS COPY DOWN THIS DATA ON THEIR DATA SHEET. MORTAR GRID
997-615 D OF 0100 MT A2 0100 (RD 2400) DIST 3500

NOTE: VU-GRAPH #9 OFF; REPEAT VU-GRAPH #7 (Top Half of Computer’s Record) AND
HAVE STUDENTS COPY CALL-FOR-FIRE. W30 MCS

NOTE: FILL OUT FDC ORDER-

#2

1 RD
WP
W/R

NOTE: VU=-GKAPH #7 OFF
NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board)

13. The first step is to index the direction of fire, which in this case is
the same as the mounting azimuth. Place your referred deflection scale on the
azimuth disk. To get the range, drop below the pivot point with the mortar
position 2000 m, and 500 m to the left or right. To plot the target index and
DOF from the mortar position, use the range given from the data sheet.
Parallel the plot with the mortar to determine deflection, range, and charge.

NOTE: VU-GRAPH #10 OFF
QUESTION: WHAT IS THE DEFLECTION, RANGE, CHARGE AND ELV?

DEF 2400
RNG 3500
CHG 7

ELV 0987

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)
NOTE: HAVE STUDENT FILL OUT THE INITIAL FIRE COMMAND

12
WP
1 RD
2400
7
0987

NOTE: VU=GRAPH #7 OFF
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NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)
The FO sends his direction (5750) and states mark target MCS.

NOTE: VU-GRAPH #8 OFF

TRANSITION: After updating our plotting board, we always update our data
sheet. By the time we finish updating, the observer sends this call-for-
fire.

NOTE: REPEAT VU~GRAPH #7 AND COPY DOWN THIS DATA.

W30
A/F SHIFT
MCS
DIR 6300
R300-200
OIL FIELD

NOTE: TALK STUDENTS THROUGH FILLING OUT THE FDC ORDER.
SEC
#2
1RD
HEQ IN ADJ
HE
WP in FFE
2 HE
3 WP
W/R
NOTE: VU-GRAPH #7 OFF
NOTE: REPEAT VU-GRAPH #17 (Determining Initial Data: Shift Mission)
NOTE: EXPLAIN THE PROCEDURES FOR SHIFTING FROM A KNOWN POINT IF NEEDED.
NOTE: VU-GRAPH #17 OFF; REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)
QUESTION: WHAT IS THE INITIAL AZIMUTH? (0200)
QUESTION: WHAT IS THE CHART RANGE, DEFLECTION, AND CHARGE?
DEF 2300
RNG 3400
CHG 7
ANGLE T (300)

QUESTION: WHAT IS THE INITIAL FIRE COMMAND?
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SEC

HEQ

#2

1 RD

2 HE

3 Wp

IN FFE

DEF 2300

CHG 7

ELV 1021
NOTE: VU-GRAPH #7 OFF

14, The observer spots the first round and sends back this correction:
L150 + 100

NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)

NOTE: VU-GRAPH #8 OFF; REPEAT VU-GRAPH #10 (M16 Plotting Board) AND MAKE
CORRECTION WITH STUDENTS.

NOTE: VU-GRAPH #10 OFF
QUESTION: WHAT IS THE N2W DEFLECTION AND RANGE?

DEF 2351
RNG 3450

QUESTION: WHAT IS THE SUBSEQUENT COMMAND?

DEF 2351
ELV 1005

NOTE: REPEAT VU=-GRAPH #8 (Bottom Half of Computer’s Record)
NOTE: VU=GRAPH #8 OFF

15. The observer spots the next round and sends this correction:
R50 - 50 FFE

NOTE: REPEAT VU=GRAPH #8 (Bottom Half of Computer’s Record)
NOTE: VU=GRAPH #8 OFF

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board) AND MAKE CORRECTION WITH
STUDENTS .

NOTE: VU-GRAPH #10 OFF
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QUESTION: WHAT IS THE SUBSEQUENT COMMAND?

SEC

2 HE

3 Wp
DEF 2333
ELM

1021

NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)

FO SENDS EOM 3, OIL WELLS BURNING,
EST 10% CAS, MARK TGT CDOD22

NOTE: VU-GRAPH #8 OFF

NOTE: AFTER THE FFE, UPDATE PLOTTING BOARD AND DATA SHEET.

NOTE: Give students a 10-minute break.

TRANSITION: During the next hour you will compute a grid mission.

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record) COPY DOWN THIS
CALL~-FOR~FIRE.

W30

A/F GRID
990/643

EMY CONVOY
OT DIR 5900

NOTE: FILL OUT FDC ORDER

SEC

#2

1 RD

HEQ IN ADJ
HE 3

WP in FFE
3 HE

3 WP

W/R

NOTE: VU-GRAPH #7 OFF

16. The first step is to index the DOF from the gun to the target that you
determine from the map. Then determine the rarge of the target from the
mortar position, plot the target, and circle it. (DIR 6150, RNG 2900)

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board). TALK THROUGH THE STEPS WITH
STUDENTS.

QUESTION: WHAT IS THE INITIAL AZIMUTH? (6150)
A-18
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QUESTION: WHAT IS THE CHART DEFLECTION AND RANGE? (DEF 2450, RNG 2900)
NOTE: VU-GRAPH #10 OFF
NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)
QUESTION: WHAT IS THE RECORDED ANGLE "T"? (260)
NOTE: FILL OUT THE INITIAL FIRE COMMAND.
SEC
HEQ
#2
1 RD IN ADJ
3 HE
3 WP IN FFE
DEF 2250
CHG 5
ELV 0852
NOTE: VU-GRAPH #7 OFF
17. The observer spots the first round and sends this correction: R-=80 + 200
NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)
Index the observer direction and make correction from last plot.
NOTE: VU-GRAPH #8 OFF
QUESTION: WHAT IS THE DEFLECTION AND RANGE? (DEF 2742, RNG 3100)
QUESTION: WHAT ARE THE SUBSEQUENT COMMANDS?
DEF 2742
CHG 6
ELV 0991
100 FFE
18. The observer spots the second round and sends this correction: =100 FFE
NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)
QUESTION: WHAT IS THE DEF AND RNG?

DEF 2734
RNG 3000
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QUESTION: WHAT IS THE SUBSEQUENT COMMAND?

SEC

3 HE

3 wp
DEF 2734
ELV 1028

19. The observer sends EOM 5 trucks burning, EST 20% CAS, #1 gun R30. You
do not plot this correction on the board, but you do determine the number of
mils needed to move the round 30 meters, by using the mil relation formula or
deflection conversion table.

NOTE: W =M 30 =3 = 10 RNG 3000, R30

NOTE: ENTER D/C TABLE AT 3000 M, RANGE AT 30 M, THAT EQUALS 10 M. TO SUB
FROM #2 GUN CHART DEF.

You apply the number of mils to the last fired deflection using the LARS
rule.

QUESTION: WHAT IS THE SUBSEQUENT COMMAND FOR #1 GUN? #1 DNF DEF 2724.

: 20. Since the guns now have different deflections, we would have them
refer to the base gun deflection. In this case, we will use 2734.

QUESTION: WHAT ARE THE SUBSEQUENT COMMANDS?

SEC

DNF

DEF 2734

REFER/REALINE AIMING POSTS

NOTE: VU-GRAPH #8 OFF

NOTE: UPDATE PLOTTING BOARD AND DATA SHEET. MARK TGT CD0023

NOTE: Give students 10-minute break.

TRANSITION: So far we have located targets by the shift from a known point
method and by the grid method. During the next hour we will compute a fire
mission using the polar method.

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record) AND COPY DOWN
CALL-FOR-FIRE.

w30
A/F POLAR
DIR 5380
DIST 2350
ENY OP
W/COVER
MTO ANGLE T = 800
A-20
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NOTE: VU~-GRAPH #7 OFF

21. 1In order to plot a polar mission, we must know the observer location,
either by grid or resection. Since we are working on the observed firing
chart, we must locate the OP by resection. In order to do so, we must have
two known points or targets that the observer can identify. The observer can
see target MCS (AZ 5010) and CD0023 (AZ5730).

NOTE: REPEAT VU-GRAPH #10 (M16 Plotting Board)
NOTE: TALK STUDENTS THROUGH THE PROCEDURES OF RESECTION.

22. The first step is to index the azimuth of either target. For MCS index
azimuth 5010, draw a line from the target straight down the board, rotate the
board to the azimuth for target CD0023, repeat the previous step. Where the
two lines intersect is the location of the OP. After locating the OP, the

next step is to index the observer’s direction (5380), and from the OP position,
go a distance of 2350 m, place a small dot, circle it, and label it number 1.
Aline the new plot with the mortar position and determine the initial azimuth.

NOTE: VU=GRAPH #10 OFF

NOTE: REPEAT VU-GRAPH #7 (Top Half of Computer’s Record)

————————

QUESTION: WHAT IS THE INITIAL AZIMUTH? (6153)
QUESTION: WHAT IS THE CHART DEF, RNG, ANGLE T, AND CHG?

DEF 2747
RNG 3950
CHG 8

ANGLE T 770

NOTE: FILL OUT THE INITIAL FIRE COMMAND

SEC
HEQ

"

1 RD IN ADJ

2 RD HED IN PFE
! DEF 2747

| CHG 8

ELV 096C

NOTE: VU=GRAPH #7 OFF

The observer spots the first round and sends this correction: L100 + 400

NOTE: REPEAT VU-GRAPH #8 AND MAKE CORRECTION WITH STUDENTS.
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QUESTION: WHAT IS THE CORRECT DEFLECTION AND RANGE?

DEF 2832
RNG 4200

The observer spots the second round and sends this correction: =100
QUESTION: WHAT IS THE SUBSEQUENT COMMAND?

DEF 2818
ELV 0879

The observer spots the third round and sends +50 FFE.
QUESTION: WHAT IS THE CHART DATA?

DEF 2823
RNG 4150

NOTE: VU=~GRAPH #8 OFF

NOTE: SHOW VU-GRAPH #19 (Converge Sheaf)

TRANSITION: Since the FO has requested a FFE and the target description is
an OP, we must first determine the dats to converge the sheaf before we can
formulzte the subsequent command.

NOTE: VU-GRAPH #19 OFF

NOTE: SHOW VU-GRAPH #20 (Deflection Conversion Table) AND EXPLAIN HOW TO
USE IT.

NOTE: VU-GRAPH #20 OFF
NOTE: REPEAT VU-GRAPH #8 (Bottom Half of Computer’s Record)
QUESTION: WHAT ARE THE DEFLECTIONS FOR THE NUMBER ONE AND THREE GUNS?

DEF #1 2833
DEF #3 2813

QUESTION: WHAT IS YOUR SUBSEQUENT COMMAND?

SEC

2 RD

HED

DEF #1 2833
DEF #2 2823
DEF #3 2813
ELV 0862

The PO sends EOM, OP destroyed, mark as TGT CD0024.
A=22
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NOTE: VU-GRAPH #8 OFF
NOTE: Give students a 10-minute break.

C. TASK: Compute firing data using the M16 plotting board as a modified
observed firing chart.

CONDITION: Given either the mortar location or target location
within 10 m; an M16 plotting board; a map with situation overlay; a computer’s
record, data sheet, and tabular fire table.

STANDARD: Plot the known location to the nearest 10 m and transfer
firing data from the observed firing chart; determine deflection to the
nearest 10 mils and range to the nearest 25 m; select the correct charge and
elevation; update data sheet and conduct fire missions using grid, shift, and
polar methods of target location. (IAW Chp 15, FM 23-91)

TRANSITION: We know that there are three types of firing charts: observed,
modified observed, and surveyed. We have covered the observed chart, and we
know that it is the fastest chart for computing data. Let’s talk about the
chart used in most units: the modified observed chart.

l. Selecting and numbering the grid system requires careful selection of

the grid intersection to represent the pivot point because the pivot point is
approximately 150 m in diameter on which a target camnnot be plotted. The
computer must select the grid intersection so that the pivot point will not
interfere with the area of operation. This can be done by selecting a grid
intersection which is outside the area of operation. However, the intersection
should be as close to the area of operation as possible.

NOTE: REPEAT VU-GRAPH #14 (Map Grid System)
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